Infliximab · Chronic inflammatory central nervous system disease · Peroneal nerve injury · Treatment-refractory psoriasis
A 45-year-old male patient with chronic plaque psoriasis since the age of 26 developed joint symptoms with pain and swelling 10 years ago. Arterial hypertension, which was well controlled by the antihypertensive drug amlodipine, was the only known comorbidity. Serological investigations including serology for Lyme borreliosis, antinuclear antibodies, antibodies for anti-dsDNA, rheumatoid factor, and uric acid were negative or within normal limits, and the diagnosis of psoriatic arthritis was established. After therapies with oral methotrexate and cyclosporine had proved ineffective in controlling joint and skin symptoms, a therapy with tumor necrosis factor-α (TNF-α) antagonists was initiated. Both subcutaneous etanercept at a dose of 2 × 25 mg/week over 6 months and subcutaneous adalimumab at a dose of 40 mg every other week over 4 months were discontinued because of insufficient improvement of skin and joint symptoms. In June 2008, intravenous therapy with infliximab (5 mg/kg every 8 weeks) was initiated. Two months into therapy joint and skin symptoms were greatly improved, with a reduction of the Psoriasis Area and Severity Index from 23.4 prior to infliximab therapy (Fig. 1a) to 3.9, and the therapeutic effect could be maintained throughout the following months of therapy (Fig. 1b) .
In January 2009, 1 month after the fourth infusion, the patient noticed weakness of the left arm and right leg with hypesthesia in the absence of other accompanying symptoms such as fever or bladder or bowel incontinence. The patient's family history was negative for multiple sclerosis (MS) and other acute or chronic inflammatory central nervous system (CNS) or peripheral nervous system (PNS) diseases.
Neurological examination revealed a paresis of 4/5 strength at the proximal right leg and 3/5 at the distal right leg. A central paresis of 4/5 at the left arm was also documented. The left arm and right leg showed hypesthesia which could not be described by dermatomes or peripheral nerve territories. Tendon reflexes were decreased on the upper and lower extremities.
Electrophysiological examination revealed a proximal and distal axonal neuropathy of the peroneal nerves (right > left) without proximal conduction block at the neck of the fibula. F-waves were not detectable. Additional electromyography showed chronic nerve damage in the right anterior tibial muscle without acute denervation revealing additional peripheral nerve damage.
A complete blood cell count, liver enzymes, electrolytes, thyroidal gland hormones, and urine values were all within normal limits. MRI scans in February 2009 revealed a lesion in the left peritrigonal region (Fig. 2a, b , arrows) which showed no contrast enhancement, but due to its localization and shape, an inflammatory process was most likely. Lumbar puncture showed a slightly elevated cell count of 5 cells/mm 3 (normal range: 0-4 cells/mm 3 ) and a mildly increased total protein level of 531 mg/L (normal range: 150-450 mg/L). An elevation of immunoglobulin G with presence of oligoclonal bands supported the findings of an inflammatory component, which was not explainable due to other causes since there was no acute infection and due to the negative patient history. Clinical examination and neurological workup suggested the diagnosis of an inflammatory process affecting both the CNS and the PNS, whereas the chronic inflammatory CNS disease did not fulfil the diagnostic criteria for MS. Infliximab therapy was discontinued and the patient treated with high-dose intravenous methylprednisolone (1 g/day i.v. over 3 days), resulting in a marked improvement of pareses and hypesthesia of the upper and lower extremities.
At discharge, the patient denied any hypesthesia and pareses were barely detectable. In line with lacking exacerbation of neurological symptoms upon control examination 4 weeks later, MRI scans showed a regression of the left peritrigonal lesion, underlining the primary suspicion of an inflammatory lesion. Nine months later, hypesthesia of the left arm was still absent, while paresis of the right foot and hypesthesia of the right anterior lower leg had recurred. The patient received a second cycle of high-dose intravenous methylprednisolone pulse therapy (1 g/day i.v. for 3 days) which resulted in a rapid improvement of hypesthesia and paresis, but not in a complete disappearance of symptoms. At further follow-up examinations, a paresis of the distal right leg of 4/5 strength and hypesthesia in an area around the ankle of the right foot remained.
Currently, after 10 years, the patient is in stable neurological condition. Electrophysiological results such as neuropathy of the peroneal nerves deteriorated, and the patient also showed pathological visual evoked potentials on both sides, further confirming the chronic inflammatory CNS disease, but not fulfilling the criteria for MS yet. At the moment he is getting ustekinumab regularly as dermatologic treatment without suffering severe side effects.
Discussion
Manifestations of demyelinating disorders have been reported in association with TNF-α antagonists [1, 2] , especially for adalimumab [3] , etanercept [4] , and infliximab [5] . Patients typically suffer from a variety of symptoms such as paresis, paresthesia, optic neuritis, and gait disturbances, with usually a relatively good outcome after discontinuation of anti-TNF drugs, sometimes in combination with usual treatments for demyelinating neuropathies [1] [2] [3] [4] [5] [6] . According to the literature, TNF antagonist therapies can be associated with Guillain-Barré and Miller Fischer syndrome [7] . Furthermore, there are cases described in whom TNF-α antagonists induced MS and transverse myelitis [1, 2] and vasculitis [2, 8] . With respect to several publications describing demyelinating diseases during anti-TNF-α treatment, there are also cases with peripheral mononeuropathy [9] , multifocal motor neuropathy [10] , and polyradiculoneuropathy [11] described.
TNF-α is a proinflammatory and immunoregulatory cytokine which is believed to be involved in the pathogenesis of several CNS disorders such as MS, myasthenia gravis, and amyotrophic lateral sclerosis [2, 11, 12] . As TNF is able to induce the production of other cytokines and adhesion molecules for leukocyte migration [13] , it can also have neurotoxic effects by the production of reactive oxygen species. On the other hand, neuroprotective effects of TNF-α have been described [14, 15] .
After discontinuing the reported patient's infliximab therapy and initiating high-dose methylprednisolone pulse therapy, the pareses improved. Based on clinical examination, lumbar puncture, and MRI studies, the patient suffers from chronic inflammatory CNS disease, but does not fulfil the diagnostic criteria for MS. The differential diagnosis of a vascular CNS lesion caused by hypertonia was unlikely due to localization, shape, and reduction after high-dose infusion with methylprednisolone. Due to the chronological association of the manifestation of the neurological symptoms with infliximab therapy, it is likely that this drug triggered or caused their manifestation, particularly as the patient's family history was negative for MS and other acute or chronic inflammatory CNS diseases. Still, it cannot be excluded that the patient already had a latent chronic inflammatory CNS disease as neither MRI nor lumbar puncture were performed prior to initiation of infliximab therapy. This view is supported by the fact that electrophysiological measurements proved some progression over the follow-up time of almost 10 years. In addition, it could be possible that not only infliximab, but also the other two TNF antagonists that the patient had taken previously contributed to the manifestation of neurological symptoms or that their side effects were enhanced.
In summary, this case shows a rare manifestation of a combined chronic inflammatory CNS and PNS disease during infliximab therapy which, to our knowledge, has not been reported yet. It shows the importance of follow-up examinations, including neurological status, for patients with an anti-TNF-α therapy for early detection of inflammatory diseases in the nervous system. In these cases, discontinuation of the anti-TNF-α therapy and the initiation of a therapy for chronic inflammatory disease is recommended. 
